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Claim 11 is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

The wording of claim 1 1 "having a structure that wick structure and 
coarse mesh layer are laminated with being opposite to each other" is 
confusing and not understood. 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in 
this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

Claims 1, 2, 6, 10, 11, 24-26 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Rosenfeld et al. 

Rosenfeld shows a planar heat exchanger in which a coarse wire wick is 
sandwiched between two wick structures. The coarse wire wick in the given 
example has a mesh number of 10 (see lines 1-15 of column 3 of Rosenfeld). 
Note also that Rosenfeld et al. disclose that "One or more layers of fine mesh 
screen can also serve as wick layers" (lines 25-28 of column 3). Note lines 1-5 
of column 3 regarding claim 10. 

Regarding claim 26, see lines 10-15 of column 2 of Rosenfeld et al. 

Claims 12, 20-23 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Arimoto et al. 
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Arimoto et al. disclose a flat heat pipe structure with metal foils bonded 
at the edges enclosing wire mesh wick structures, including an embodiment in 
which mesh layers of different porosity or mesh number are combined (see 
paragraphs 16 and 22 of the translation). 

Claims 20 and 21 merely recite an inherent property of the fine and 
coarse mesh layers disclosed in Arimoto et al. Regarding claim 22, the 
application of a vacuum to the thin foils forming the envelope of Arimoto et al. 
(as thin as two mils) that sandwich the mesh layers will inevitably form an 
uneven surface as the foil is pressed inward against the surface of the mesh. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

Claims 3-7 and 11, 13, and 14 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Arimoto et al. in view of Madsen. 

It is known in the art that controlling the mesh pore size (mesh number 
or coarseness and wire diameter) is recognized to be a result effective variable. 
See Madsen column 2. Madsen also disclose the method of providing a course 
mesh layer providing for vapor passages within the heat pipe, with a specific 
example of a mesh having a mesh number of 16. Thus, it would have been 
obvious to one of ordinary skill in the art to optimize the mesh number and 
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wire diameter of the mesh aggregates taught in Arimoto et al. See MPEP 
2144.05 II. 

Regarding claims 16 and 17, note that Arimoto et al. suggest a laminate 
of "two or more sheets" (see paragraphs 16 and 25) of meshes of different 
number; Madsen shows that it is known to alternate fine and coarse mesh 
layers. 

Claims 8, 27-29, and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rosenfeld et al. 

Rosenfeld et al. note that sintered wick structures are known in the art 
(see lines 1-15 of column 1). It would have been an obvious substitution of 
known elements to employ sintered wick layers in place of the wick layers 24 of 
Rosenfeld et al., particularly since lack of flexibility is the main reason 
Rosenfeld et al. employ felting for the wicking layers 24. One of ordinary skill 
in the art would appreciate that there are many applications for heat pipes 
such as electronic chip cooling in which flexibility of the planar heat pipe is 
unnecessary. 

Regarding claim 27, all of the fluids listed in this claim are well known as 
heat pipe refrigerants, and the Examiner takes Official Notice of this fact. See 
In re Malcolm, 54 U.S.P.Q. 235. It would have been obvious to one of ordinary 
skill in the art at the time the instant invention was made to use any of these 
materials as the working fluid of the heat pipe of Rosenfeld et al. 
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Claims 9 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Arimoto et al. in view of Yamamoto et al. 

It is known in the art as taught by Yamamoto et al. to form a 
capillary/ wicking layer by etching an inside surface of a planar heat pipe (see 
the Fig. 16a embodiment), and it would have been obvious to one of ordinary 
skill in the art at the time the instant invention was made to substitute such 
etched capillary grooves for the outermost mesh layers of the combined mesh 
stack of Arimoto et al., such being no more than the substitution of 
equivalents. 

Claims 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Arimoto et al. in view of Rosenfeld et al. 

Both Arimoto et al. and Rosenfeld et al. suggest the use of plural layers 
of mesh of differing coarseness as noted above; Rosenfeld et al.'s suggestion 
that the copper felt layers can be replaced by "one or more layers" of fine mesh 
suggest variations such as claimed in the above claims with two layers of fine 
mesh on the top and/or bottom surface of the stack of mesh layers. Rosenfeld 
also disclose the feature of alternating coarse and fine wicking structures in the 
form of mesh layers. The particular number and order of the layers claimed in 
the above claims appears to be an obvious matter of design choice; the fact that 
so many variations are being claimed suggests that there is nothing 
particularly critical in any of the claimed arrangements by itself. It would have 
been obvious to one skilled in the art to add additional coarse layers to provide 
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the necessary vapor flow space, or vary the number and location of the fine 
mesh layers depending on the liquid flow and wicking requirements of a 
particular application. 

The prior art made of record and not relied upon is considered pertinent 
to applicant's disclosure. 

The remaining references cited show various heat pipe designs. 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Allen J. Flanigan whose telephone 
number is (571) 272-4910. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Cheryl Tyler can be reached on (571) 272-4834. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see 
http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217- 
9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Allen J. Flanigan/ 
Primary Examiner, Art Unit 3744 



